Since their inception during the 1980s until now, microfinance institutions (MFIs) in BiH passed through a number of changes. From being driven by their social mission of reaching poor people and alleviating poverty, MFIs shifted their focus on only achieving financial goals (Bassem 2014) . However, even though the primary aim of MFIs is to enable access to funds for low-income populations, this goal cannot be achieved without sustainable profitability (Efendic and Hadziahmetovic 2017) . The environment in which MFIs operate are significantly influenced by rapid innovations in technology together with the implementation of different policy instruments . These rapid changes resulted in growing competition among MFIs which further on resulted in pushing the production possibility frontier outward and an increase in both outreach and the sustainability of MFIs (Manos and Yaron 2009). Therefore, it is essential for MFIs to operate in an efficient way and in Velid Efendić, Nejra Hadžiahmetović
AbstrAct
The main aim of this paper is to investigate the productivity changes of microfinance institutions (MFIs) in Bosnia and Herzegovina (BiH) during and after the recent financial crisis. The study covers the period starting from 2008 until 2015. Using the Malmquist Productivity Index (MPI) over the sample of 10 MFIs and a balanced panel dataset of 80 observations, this study explores technical and technological change as well as total factor productivity (TFP) change. The empirical findings indicate a decline in TFP in most of the analyzed periods with an average decrease of 2.5%. The study reveals an average technological decline in the industry of 1.7%, while technical efficiency change is recorded at the level of -0.8%. Overall, crisis efficiency recovery occurred during the period between 2009 and 2013. However, due to technological inefficiencies, average total factor productivity change remains negative. Hence, policy makers need to enhance the technological progress in order to meet their strategic objectives in BiH MFIs. this framework efficiency and productivity analysis has become quite appealing in its effort to improve outreach, competitiveness and financial sustainability (Bassem 2014) .
While there has been a significant amount of research conducted in the analysis of MFIs efficiency, among others: Flückiger and Vassiliev (2007) who investigated two-dimensional efficiency of MFIs in Peru; Gutiérrez-Nieto et al. (2007) , Bassem (2008) and Hassan and Sanchez (2009) who analyzed efficiency levels of MFIs located in Latin America, the Mediterranean and developing countries respectively. Further on similar research was conducted by Gutiérrez-Nieto et al. (2009) where social and financial efficiency of Asian MFIs was analyzed, Sedzro and Keita (2009) whose study focuses on the efficiency of MFIs located in seven countries from the West African Economic and Monetary Union, Haq et al. (2010) who examined cost efficiencies of MFIs across Africa, Asia and Latin America. Kipesha (2012) conducted a study which focused on South African MFIs and their efficiency while Tahir (2013) assessed the efficiency of MFIs in ASEAN countries; Widiarto and Emrouznejad (2015) went a step ahead and compared two-dimensional efficiency between Islamic and conventional MFIs; analyzed MFIs efficiency in Sri Lanka and Efendic and Hadziahmetovic (2017) who investigated the financial and social efficiency of MFIs in BiH. However, just a few studies have been performed to study the productivity change of MFIs. One of the possible reasons for this is the greater difficulty in finding time series data for MFIs .
The main aim of this study is to explore the productivity change of MFIs in the post-crisis period, or from 2008 and 2009 (the crisis years) until 2015, as a last year of available data for our sample. Although MFIs showed efficiency growth in the after -crisis period in both the social and financial dimension (Efendic and Hadziahmetovic 2017) , this study shed light on productivity changes in the specific period of their development. The aim of this study is also to quantify the Malmquist productivity index (MPI) and its components for MFIs that are operating in BiH over the 7-year period from 2008 to 2015. The microfinance sector in BiH started to develop as a support to the country recovery from the consequences of war (Bateman et al. 2012 ) and hence BiH serves as a good case for this kind of research (Efendic and Hadziahmetovic 2017) . In addition to this, the study will help policymakers, as well as industry practitioners and donors to understand the performance and productivity change of MFIs and direct them to construct proper policies, managerial decisions and strategies to enhance the development of MFIs in this region. They should understand the importance of the innovations in MFI and how important is rational use of the resources and service quality to degree of their financial performance. In addition to this, the results of this study will suggest to what extent the technology is relevant for the productivity increase in MFI sector.
The paper is organized as follows. Section 2 of the paper provides a literature review on MFIs productivity changes and Malmquist index as a used methodology in the estimation of productivity changes. Section 3 covers the Malmquist index as a method of the estimation of productivity change and its application in the MFI sector as well as a data collection and statistics as a most significant limitation in efficiency analysis in the MFI sector (Widiarto and Emrouznejad 2015) . Section 4 provides the results and the discussion of the results with recommendations. The paper ends with conclusion remarks.
LITeraTUre On MFIs PrODUcTIvITy cHanGes
In the past two decades, there has been a significant increase in interest for microfinance. Links between the microfinance sector and both national and international economies are becoming stronger (Littlefield and Kneiding 2009; Di Bella 2011) and microfinance is becoming more similar to traditional finance (Wagner and Winker 2012) . Lately, the main areas of research interest are efficiency and productivity evaluations of MFIs. Productivity is considered as one of the main engines of a firm's growth and its importance for MFIs is stressed out in numerous studies (Gebremichael and Rani 2012; Bassem 2014; Azad et al. 2015; Mia and Chandran 2015; Tahir and Tahrim 2015; Mia and Bassem 2016; Kar and Rahman 2018; Mia et al. 2018; Ambarkhane et al. 2018) .
Efficiency or productivity can be measured using parametric or non-parametric techniques depending on the context of the researcher's study (Mia and Bassem 2016) and it is considered as one of the main challenges of micro-economic analysis (Efendic 2014) . The assessment of productivity and its determinants is important and it can significantly improve the utilization of a firm's scarce resources (Isik and Hassan 2003) . However, empirical studies on productivity and movements of MFIs are still in their infancy . One of the first attempts to measure efficiency and productivity of global MFIs considering the effect of subsidies was research done by Nawaz (2010) . The author conducted a three-stage analysis consisted of a calculation of technical and pure efficiency scores, a calculation of Malmquist indices to analyze productivity change and an analysis of Tobit regression. Tahir and Tahrim (2015) conducted a similar study and investigated the efficiency and the productivity of Cambodian microfinance institutions for the period 2008-2011. Results show that both an increase and decline in productivity were attributed to technological change. In addition, the results show that the dominant source of efficiency was scale related meaning that MFIs are operating at an adequate scale of operations but on the other hand they are inefficient when it comes to asset and operating cost management. Bassem (2014) examines productivity changes based on a sample of 33 MFIs operating in the Middle East and North African region during the period 2006-2011. The methodology used is Malmquist productivity index. Research shows that overall productivity declines over the analyzed time period. The author stresses that weakness of the DEA based Malmquist approach should be considered given that this methodology (due to sampling variation) does not consider the uncertainty that surrounds the MPI estimates and MPI components. analyzed a sample of 20 Kenyan MFIs. The analysis is done over the period 2009-2012 and they applied DEA based the Malmquist bootstrap method proposed by Simar and Wilson (1999) . In addition, they decompose MPI into changes in technical and technological efficiency to determine the sources of movements in productivity. Further on, the authors decompose technical efficiency on pure and scale efficiency. Empirical results revel that productivity of the majority of MFIs increases over time mainly due to different policy reforms and the application of innovative products that caused positive shift in the production frontier. A major contribution of this study is the use of the bootstrap MPI methodology in order to obtain confidence intervals that will show whether the results indicate real change or are an artifact or sampling noise.
More recently, Mia and Bassem (2016) investigated the productivity of 50 South Asian MFIs for the period 2007-2011. The authors employed the Malmquist productivity index. The results of the study showed that on average productivity grew annually by 2.1% mainly as a result of the technical efficiency changes which describe the degree to which DMU improves or deteriorates in terms of the efficiency levels. On the other hand, technological change defined as a process by which an optimal combination of inputs and outputs is achieved through better technological and capital equipment used (Chandran and Pandiyan 2008) remain stagnant. This implies that even though microfinance is an innovative approach to financing in itself, flexibility is not the characteristic of the MFI sector. MFIs lack the adoption of innovative financial products and experience in cost cutting delivery methods that can improve their level of productivity (Mia and Bassem 2016) . Similarly, analysis on evaluation of productivity of Chinese MFIs done by Mia et al. (2018) implied that MFIs should be encouraged to participate in innovation activities so that improvements in technological change will ultimately lead to improvements of the overall productivity of Chinese MFIs. One of the recent studies is also analysis done by Kar and Rahman (2018) which investigated changes in Total Factor Productivity (TFP) and efficiency of MFIs in developing world. Authors used panel data of 324 MFIs and cover the period of eleven years (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) . Results showed that in overall total factor productivity declined over analyzed period of time. This decline was caused by decrease in scale efficiency, residual scaleefficiency and decrease of residual mix efficiency changes. These imply that MFIs should work on finding ways to improve technical, scale and mix efficiency components through optimal reallocation of available resources (Kar and Rahman 2018) . Similar conclusions are developed by Ambarkhane et al. (2018) in their research on measuring TFP change of MFIs in India. They have used Malmquist productivity index to examine 21 major Indian MFIs through the period from 2014 to 2016. Results of their study showed that even though large MFIs are able to catch up with industry best practices there is still a lot of space for improvements especially when speaking about scale efficiency (Ambarkhane et al. 2018 ).
However, microfinance sector of Bosnia and Herzegovina remain unexplored and not included in any of the previous studies of TFP progress. In addition to this MFIs from BiH are considered among the most successful on an international scale (Mix and AMFI 2009) which makes BiH a good example efficiency analysis of MFIs (Efendić and Hadžiahmetović 2017). In addition to this, the effect of the crisis on the productivity progress is still unexplored.
Methodology and data

The Malmquist Index
Efficiency is usually assessed using parametric or nonparametric methods. Data envelopment analysis (DEA) is a non-parametric method that shows an exponential growth in its application in academic research over the last 40 years (Emrouznejad and Yang 2017) . DEA is an approach used for the measurement of the relative efficiency of as set of decision-making units (DMUs) using mathematical programming (Wang and Lan 2011) . DEA, in comparison to parametric methods, is based on a complex multi-input/output structure (Cooper et al. 2006) . Since the first DEA model was developed -CCR model of Charnes et al. (1978) number of different DEA models have been developed (Wang and Lan 2011) and consequently a large number of DEA applications were reported. Around 10,300 DEArelated research articles have been published in different journals (Emrouznejad and Yang 2017) .
Productivity measurement represents one of the important research topics of DEA (Wang and Lan 2011) . One of the commonly used approaches for productivity measurement is the DEA based Malmquist productivity index (MPI). Beside this one, there are Fisher index and Tornqvist index (Bassem 2014) . However, in comparison to these two MPI has three main advantages (Grifell-Tatje and Lovell 1996) : there is no requirement for profit maximization nor for cost minimization assumptions, it does not require information that is related to the prices of inputs and outputs and what is useful for researchers' productivity changes could be further on decomposed into technical efficiency change and technical change. MPI was introduced by Caves et al. (1982) using input and output distance functions. It is further extended by Fare et al. (1992) . To define the Malmquist index Fare et al. (1994) defined distance functions with respect to two different time periods; t (based period) and t+1:
(1)
( 2) In (1) the distance function measures the maximal proportional change in output required to make (X t+1 , Y t+1 ) which is feasible in relation to the technology at time τ. Similarly, in (2) the distance function measures the maximal proportional change in output required to make (X t , Y t ) which is feasible in relation to technology at time t+1.
Following Fare et al. (1994) , MI 0 for each MFI between t and t+1 is defined as the geometric mean of two MPI:
(3)
The components that are inside the brackets represent the output-based Malmquist productivity indices. They are defined by Caves et al. (1982) . The first component inside the brackets is being measured with respect to period t technology while the second component is measured with respect to the t+1 technology. If the value of MI 0 is greater than 1 it indicates productivity progress and vice versa, if MI 0 is less than 1 it indicates a decline in productivity. In the case when the index is equal to 0 it denotes that there was no change in productivity between periods t and t+1. This equation is further decomposed in order to show changes in technical efficiency and changes in frontier technology (Fare et al., 1994) . It can be presented as follows:
(4)
The efficiency change between period t and t+1 is measured by the ratio outside the brackets, while geometric mean inside the brackets measures the shift in the production frontier between two-time period t and t+1. Further on efficiency change presented in equation (4) can be decomposed into pure and scale efficiency, where pure technical efficiency refers to the MFIs ability to avoid waste by producing as much output as input allows, or on the other hand by using as little input as it is being allowed by output production. Scale efficiency provides information on the MFIs ability to work at its optimum: The MPI represents a measure of total factor productivity growth (TFP). Values greater than one (in all of the previously explained formulas) are an indication of an improvement in productivity, efficiency and technology from t to t+1 period, and vice versa, values lower than one indicates a decrease of performance over an observed time period (Bassem 2014 ).
Data and variables
Due to constraints related to data availability, data used in this study are obtained from several sources: Official reports on the microcredit system published by the Federal Banking Agency and Banking Agency of Republika Srpska, the MIX market database, reports prepared and published by the Association of MFIs in BiH (AMFI) covering the period from 2008 to 2013 and financial reports prepared by the MFIs and published 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 TFPCH on their official websites. The sample consists of 10 MFIs (80 observations) and the study covers the period from 2008 to 2015. Out of 10 MFIs, 9 of them are registered in Federation of BiH (FBiH) and one is from Republika Srpska (RS). We included all MFIs for which we could collect data on a consistent basis for the previously stated time period. All the monetary data are in Bosnian Convertible Mark (BAM). It should be emphasized that input and output selection is a crucial step in the analysis of financial institution (Serano-Cinca et al. 2009 ), however, there is still no clear guideline for researchers on how to choose between various specifications. In addition, unneeded increases in the number of inputs and outputs should be avoided (Ramanathan 2003) . After a detailed review of the available literature on DEA applications we decided to develop a model with two inputs and two outputs. As inputs we selected total assets and number of employees and for the outputs, financial revenue and gross loan portfolio. The number of employees and total assets are our labor and capital variables, while the number of employees addresses the level of efficiency in managing human resources, total assets variable reflects the quality of asset management in one MFI. On the output side, gross loan portfolio is one of the main outputs in the production process of MFI while financial revenue is used as one of the proxies for financial sustainability. A link of the mentioned variables with available literature is summarized in Appendix 1. Table 1 . presents descriptive statistics of the input and output variables we used in the analysis of productivity changes. The table includes data on mean, standard deviation, minimum and maximum values of the sample that include 10 MFIs and 80 observations and covers the period from 2008 to 2015.
From the estimated results it could be concluded that the variables we use for our analysis significantly vary among the MFIs' sample. The sample consists of large and small MFIs when measured in terms of gross loan portfolio (Groloan) and total assets (Totas) among others. Accordingly, the distribution of the data from smallest to largest observation/unit show to be with significant differences. The largest unit measured by "gross loans portfolio" and "total assets" are 160 times larger than the smallest ones. When it comes to the financial revenue, the range is even higher (around 314 time higher). However, when it comes to the number of employees, the difference is not so extreme like in previous variables. The number of employees range from 8 to 338 between smallest and largest number of employees in one MFI, what means that the difference between smallest and largest MFI in number of employees 330 employees or is 42 times between smallest and largest number. The identified differences suggesting potential difference in the technical and technological efficiencies of the analyzed units. Number of employees should be in focus as an input of special interest for efficiency analysis. Such significant difference in the number of employees distribution and total assets indicates potential differences in the efficiencies of the managing these inputs. Therefore, the additional exploration of the progress in the technical efficiency is made in next section.
PrOGress In THe MIcrOFInance secTOr In BOsnIa anD HerzeGOvIna
Microfinance in BiH started to develop after the war that happened in the nineties, when the microcredit model was proposed as one of the tools for post-conflict recovery and reconstruction (Bateman and Sinkovic 2017) . The majority of MFIs operating today started with their activities during 1997 (Berryman and Pytkowska 2014) where initial support was mainly provided by the World Bank through its Local Initiatives Project (LIP) (WB 2005) . In the period from the late 1990s when there was almost no microcredit activity, was by 2009 the second country in terms of microcredit penetration (Bateman 2012) .
MFIs' supervision in BiH is at the entity level and based on the latest reports (as of March 2018) published by the Federal Banking Agency and Banking Agency of RS there are 12 MFIs with a license for business operation (11 are non-profit organization and 1 of which is a for-profit organization) in FBiH and 13 MFIs in RS. Of those 13 MFIs, 9 are for-profit institutions and 4 non-profit organizations (FBA 2018; ABRS 2018) .
Overall, when compared to other financial institutions only small numbers of studies are focused on MFIs and their efficiency (Widiarto and Emrouznejad 2015) , and when speaking about BiH, there is a serious research gap (Efendic and Hadziahmetovic 2017) . To the best of our knowledge there is only one study that covers "two-dimensional" efficiency of MFIs in BiH. Efendic and Hadziahmetovic (2017) investigated MFIs social and financial efficiency through application of Data Envelopment Analysis. The study covered the period starting in 2008 and ending in 2015 and utilized data for 15 MFIs. Results of the empirical analysis showed that there is a suboptimal level of both financial and social efficiency, where financial efficiency levels slightly outperformed those of social efficiency. The study also analyzed the influence of the Global Financial Crisis, and the results showed that MFIs recorded a declining trend in efficiency up to 2010. It could be concluded from the facts mentioned above that there is much space for improvement in MFIs utilization of inputs and that due to lack of available literature it would certainly be useful to conduct additional research on this matter.
resULTs anD DIscUssIOn OF THe resULTs
Following the approach proposed by Fare et al. (1994) we have calculated output-oriented Malmquist index, where values of the index which are larger than one indicates positive TFP growth and vice versa, MPI lower than one shows a decline of the TFP over the analyzed period. In order to be able to provide the information on the sources of productivity change we decompose it into technological change (TECH) and technical efficiency change (EFFCH), where TFPCH=technological x technical efficiency change. In the case when we have improvement in the technological change it is considered as an improvement in the best-practice frontier, while the technical efficiency change shows the movement of the industry towards the frontier. Further on, there is a possibility to conduct the decomposition of technical efficiency change into scale change (SECH) and pure efficiency change (PECH). The results are presented in Table 2 .
Overall, the results showed that the BiH micro finance industry has averaged -2.5% of TFPCH, suggesting a decline in MFIs performance in the period from 2008 up to 2015. Results also show that the average annual rate of technical efficiency change is equal to -0.8% while the rate of technological change is -1.7%. This suggest that a decrease in TFPCH is more a result of the decline in MFIs technology, or moving the frontier than from technical efficiency drop. This suggests systematic changes in the MFI sector which are result of the simultaneous changes in the sector or introducing the new technologies and solutions that are available to MFIs.
When we take a look at the decomposition of the technical efficiency change, our results reveal that pure technical change and scale efficiency change are the same. This means that decline in technical efficiency is on average affected in the same percent by a decline in managerial practice (pure technical efficiency) as well as by a drop in the optimum size of MFIs (scale efficiency). These results suggest that individual MFIs have to put more effort into the management of their inputs and outputs, and to increase their managerial skills and knowledge simultaneously. This could be a long run strategy for some MFIs to build competitive advantages to their counterparts. In addition to this, the size of some MFIs needs to be adjusted to be optimal to their capacities to be able to exhibit economies of scale. Otherwise, they will perform below the average efficiency of the sector. Results of the changes in Malmquist index given in Figure 1 show that the microfinance industry has an overall productivity decline of -6.2%, and -8.3% in the years 2008-2009 and 2009-2010, respectively . These years are part of the financial crisis period. However, the year 2010-2011 has a positive TFPCH at 5% suggesting that measures undertaken during the crisis period by MFIs managements resulted in an increase of their productivity. In addition to this, a negative change was recorded in 2011-2012; 2012-2013 and 2013-2014 with a decline of 3.1%, 5,1% and 2.6 respectively, which indicates that crisis lag effects in MFIs in BiH occurred, or, crisis exhibit much longer that it was expected and recorded in other studies. Research conducted by Efendic and Hadziahmetovic (2017) also showed that due to the negative effects of the Global Financial crisis efficiency levels reached their lowest values within the period 2008-2011. Finally, the last two years in our study period showed to have a positive change in productivity suggesting that the effects of the crisis are ending. Accordingly, we can conclude that from 2013. after crisis recovery started, and consolidation of the sector take place.
However, considering the individual efficiency change for the MFIs in our sample, the results showed that changes are significantly different among the analyzed MFIs. From Table 2. and Table 3 . it could be concluded that the main source of decrease in TFP is attributed to the technological efficiency change as the results showed that none of 10 MFIs from the 2008-2009 2009-2010 2010-2011 2011-2012 2012-2013 2013-2014 2014-2015 sample have shown improvement in "TECH". When analyzing technical efficiency change, 4 out of 10 MFIs have shown improvement in "EFFCH". It is obvious that the main reason for the overall TFPCH decline is attributed to the negative change in TFPCH for 9 out of 10 analyzed MFIs (90%). Hence, overall technological efficiency changes as well as the technical efficiency change have a negative sign. As previously mentioned, the decomposition of the Malmquist index allows us to determine the sources of the productivity growth. During the analyzed period our results show that both pure technical efficiency and scale efficiency decreased by 0.5%.
Given results suggest that MFIs experienced a decline in their efficiency during the crisis period. However, TFP increase in the after-crisis period occurred as a result of the better human resource management as well as the increase in the asset quality (Efendic and Hadziahmetovic 2017) . In addition to this, it is indicative that increase in the productivity of the employees and more efficient human resources management could be a result of the "cutting costs" strategy. Due to the high dependence of the MFIs as the service sector to the productivity and satisfaction of their employees, the given strategy does not need to lead to good results in the long-run. Therefore, the combination of this strategy with better management of assets resulted in progress in the last three years of the analyzed sample. However, the given results should be considered with special attention. After the given progress and recovery, the new decline is possible as a result of the short run cutting cost strategy.
Policy implications and recommendations
The managers of the MFIs as well as policy makers should put more effort to follow up the changes in the human resources to prevent possible decline produced with the "cutting the costs" strategy. They should understand the importance of the innovations in MFIs and how rational use of the human resources and assets quality lead to the higher financial performance. In addition to this, the results of this study will provide the information to what extent the technology is relevant for the productivity increase in MFI sector. Due to the high relevance of the technology for the productivity improvement, as Chan and Lin (2015) also suggested, MFIs should particularly invest in better use of ICT for more effective monitoring of the old client and new client acquisition, better service delivery and better assets management. Accordingly, MFIs could boost their productivity and reach higher level of the scale efficiency to meet their goals and higher financial performance. Therefore, the introduction the ICT into daily financial operations should boost technological progress in MFIs (Mia et al. 2018) , and that should lead to the better clients and loans monitoring system, better service delivery and financial performance (Kar et al. 2018) . Finally, using the synergies from MFIs which have highest performance, as Le et al. (2018) also suggested, the policymakers could support the transfer of innovations to other MFIs and on that way increase the productivity of the sector as a whole. Finally, this should lead to the higher asset quality and the productivity growth of MFIs.
cOncLUsIOn
Study examined the productivity change in BiH MFIs during the period from 2008 to 2015 by employing the Malmquist productivity index. The sample included 10 MFIs and a balanced panel dataset of 80 observations. After a detailed analysis of the available literature we decided on a combination of input and output variables. For our analysis we specified a combination of two inputs and two outputs: total assets and number of employees as inputs and gross loan portfolio and financial revenue as outputs.
The results of our empirical analysis indicate the following: The empirical findings indicate a decline in TFP in most of the analyzed periods with an average decrease of 2.5%. The study reveals an average technological decline of the industry for 1.7%, while technical efficiency change is recorded at the level of -0.8%. Even though results showed recovery during the period 2009-2013, due to technological inefficiencies the average TFP change remains negative. Our results reveal that none of the 10 MFIs from the sample have shown an improvement in TECH over the analyzed time period. Hence, policy makers need to enhance technological progress in order to meet their strategic objectives in BiH MFIs. Further, the decomposition of MPI allowed us to investigate sources of productivity change. Accordingly, the results of our analysis showed that during the observed period, BiH MFIs experienced a decrease of 0.5% in both pure technical and scale efficiency, so it can be concluded that both bad management practices and work which is not on the optimal scale are sources of the average productivity decline. Results of this analysis strongly support previous analysis conducted by Efendic and Hadziahmetovic (2017) suggesting that MFIs in BiH have efficiency levels which are quite below optimal level and that MFIs are undoubtedly wasting their resources.
The study also indicated that MFIs in BiH are using too much labor (employees) and capital (assets) for the level of their outputs. When speaking about crisis and post-crisis period results, changes in the Malmquist index have shown that the microfinance industry has an overall productivity decline in the study period of -6.2 % and -8.3% in the year 2008-2009 and 2009-2010 respectively. The years mentioned are part of the financial crisis period. However, in the years 2010-2011 results have shown a positive TFPCH at the level of 5% suggesting that measures undertaken by MFIs management during the crisis resulted in an increase of their productivity. In addition to this, a negative change was recorded in 2011-2012; 2012-2013 and 2013-2014 with a decline of 3.1%, 5,1% and 2.6% respectively, which indicates that a crisis lag effect in MFIs in BiH occurred, and that the crisis lasted much longer than was expected. Also, a potential cause of this subsequent decline in productivity could be that MFIs did not apply adequate measures that would lead to sustainable recovery and increase in productivity level but rather focused on short-term results.
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